Role of glutamate receptors in the development and maintenance of bladder overactivity after cerebral infarction in the rat.
To investigate the role of glutamate receptors in overactive bladder (OAB) caused by cerebral infarction (CI) we examined the effects of 2 different types of receptors antagonists on OAB induced by left middle cerebral artery (MCA) occlusion. Female rats were intravenously injected with dizocilpine, an NMDA (N-methyl-D-aspartate) receptor antagonist, or NBQX (2,3-dioxo-6-nitro-1,2,3,4-tetrahydrobenzo(f)quinoxaline-7-sulfonamide), an AMPA (alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) receptor antagonist, before or after MCA occlusion. Awake rats were cystometrically examined for 8 hours. Detrusor strips were evaluated for force development in response to dizocilpine and NBQX. In CI rats without pretreatment bladder capacity (BC) was significantly decreased after MCA occlusion and remained consistently below half that of pre-occlusion capacity. Dizocilpine (0.5 mg/kg intravenously) administered before MCA occlusion blocked the decrease in BC in awake rats 5 to 8 hours after MCA occlusion. In CI rats pretreated with NBQX (10 or 30 mg/kg intravenously) BC was not different from that in rats without pretreatment. Increasing doses of dizocilpine (0.01 to 10 mg/kg) or NBQX (0.1 to 30 mg/kg) increased rat BC 2 hours after MCA occlusion. NBQX did not change the BC of sham operated rats. No differences in the contractile response to dizocilpine or NBQX of detrusor strips from sham operated and CI rats were observed. These results indicate that NMDA receptor has an essential role in the development of OAB after CI. AMPA receptor antagonist cannot block the development of OAB. However, AMPA receptor antagonist temporally inhibits OAB after it is established by CI.